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I.  INTRODUCTION 


This  report  documents  a  structural  analysis  performed  by 
ASIAC  at  the  request  of  the  Air  Force  to  verify  the  structural 
adequacy  of  equipment  station  75-0010  under  crash  loadings  as 
specified  by  MIL-A-8865. 

Equipment  station  75-0010  is  schematically  shown  in 
Fig.  1.  The  equipment  station  is  composed  of  a  rack  pallet 
and  a  seat  pallet.  A 'typical  rack  pallet  with  isolators  used 
for  connecting  the  rack  to  the  pallet  is  shown  in  Fig.  2. 

Shown  in  Fig.  3  is  a  picture  of  a  typical  rack  structure. 
Detailed  finite  element  models  of  the  equipment  rack  and 
pallets  have  been  developed  in  order  to  accurately  determine 
deflections  and  stresses  at  equipment  station  75-0010. 

Section  II  presents  a  discussion  of  the  approach  taken 
to  analyze  this  structure  including  details  concerning  model¬ 
ing  assumptions  and  interpretation  of  results.  In  Section  III 
the  results  of  the  finite  element  modeling  and  detailed  hand 
calculations  are  presented.  Conclusions  are  in  Section  IV. 

The  appendices  include  supportive  material  needed  to  verify 
the  validity  of  the  analysis. 
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Fig.  2  Top  View  of  Typical  Pallet  Showing  Isolators 
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II.  TECHNICAL  DISCUSSION 


Structural  analysis  of  this  equipment  station  has  been 
accomplished  by  using  the  finite  element  code  NASTRAN  in  com¬ 
bination  with  detailed  hand  calculation  stress  analysis  for 
areas  that  indicate  either  a  low  margin  of  safety  or  can  not 
be  adequately  modeled  with  finite  elements. 

Included  in  the  following  paragraphs  is  detailed  informa¬ 
tion  concerning  the  items  listed  below: 

1.  Boundary  conditions 

2 .  Loads 

3.  Materials 

4.  Model  discretization 

5.  Mass  distribution  of  equipment 

6.  Presentation  of  results 

Once  placed  and  secured  in  the  C141  aircraft  the  pallets 
are  prevented  from  movement  in  the  following  manner  (as 
described  in  Reference  1).  The  forward/aft  movement  is 
restrained  by  mechanisms  that  lock  the  C141  restraint  rail 
onto  the  pallet  edge  (2  per  pallet  half,  one  on  each  side  of 
pallet).  Right/left  and  vertical  up  motion  is  prevented  by 
the  restraint  rail  lip  that  fits  over  the  edge  of  the  pallet. 
Vertical  down  motion  is  prevented  by  four  rows  of  rollers  that 
run  in  the  forward/ aft  direction  of  the  aircraft .  Rollers  are 
present  along  each  edge  and  also  under  each  fork  lift  tunnel. 
These  restraints  have  been  modeled  with  the  use  of  the  appro¬ 
priate  SPC  card  in  NASTRAN.  An  SPC  card  in  NASTRAN  is  used 
to  specify  a  constrained  degree-of-freedom  at  a  particular 
node  point.  Under  forward/aft  and  right/left  g  loadings,  the 
pallets  tend  to  bend  and  twist  such  that  the  roller  supports 
under  the  tunnel  may  or  may  not  be  in  contact  with  the  pallet 
bottom.  However,  after  an  initial  NASTRAN  run  the  movement 
of  the  pallet  bottom  was  determined  and  the  appropriate  SPC 
cards  were  used  to  constrain  those  points  on  the  pallet  which 
contact  the  rollers.  For  instance,  nodes  86,  92,  93,  and  99 
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are  located  at  the  edges  of  the  pallet  under,  the  tunnel  (see 
Figures  in  Appendix  D) .  For  vertical  up  loads  these  points 
are  not  SPC'd  since  the  pallet  lifts  off  the  rollers.  For 
vertical  down  loads  these  nodes  are  SPC'd  since  the  pallet 
contacts  the  rollers.  For  non-vertical  loads  the  pallet  tips, 
and  thus,  two  nodes  must  be  SPC'd  since  the  pallet  contacts 
the  rollers  and  the  others  are  left  free  since  the  pallet  lifts 
away  from  the  rollers.  For  instance,  for  a  9  g  aft  load,  nodes 
86  and  93  are  SPC'd,  the  others  are  not.  In  this  manner,  the 
boundary  conditions  for  the  pallet  are  correctly  handled. 

The  equipment  rack  is  loaded  with  350  lb.  for  Bays'  1  and  2 
located  at  a  center  of  gravity  approximately  half  the  total 
height  of  the  rack.  Bays  3,  and  4  were  loaded  according  to  the 
weights  and  location  per  the  technical  drawings  available  (see 
Appendix  A) . 

Several  procedures  have  been  incorporated  into  the 
modeling  process  to  insure  that  the  final  data  set  used  for 
analysis  was  consistent  and  accurate.  In  particular,  the 
aspect  ratio  of  each  of  the  plate  elements  is  checked  to  insure 
that  element  connectivity  and  node  point  location  are  correct. 
This  check  on  the  aspect  ratio  also  insures  that  excessively 
stiff  elements  (due  to  large  aspect  ratio)  are  not  utilized 
in  the  analysis.  Numerous  plots  are  also  made  to  insure  that 
the  model  has  been  assembled  correctly  and  accurately  repre-r 
sents  the  physical  structure.  Some  of  these  plots  are  included 
in  the  appendices. 

During  the  execution  phase  the  NASTRAN  program  also  prints 
out  diagnostic  messages  to  inform  the  user  of  the  validity  of 
the  answers  and  the  correctness  of  the  data  input.  In  parti¬ 
cular,  the  quantity  EPSILON  as  output  by  NASTRAN  is  a  measure 
of  the  accuracy  of  the  numerical  solution.  For  all  subcases 
and  for  each  pallet  system  analyzed  EPSILON  was  checked  to 
insure  that  analytical  results  were  accurate.  Typically, 
EPSILON  had  a  value  in  the  range  of  1  x  10  ^  to  1  x  10  ^ 
which  indicates  a  good  NASTRAN  numerical  solution. 


? 
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The  displacements  and  SPC  forces  printed  are  also  checked 
to  insure  that  the  data  input  correctly  represents  the  boundary 
conditions  applied  to  the  actual  structure. 

The  loads  used  in  the  analysis  are  shown  below  and  were 
obtained  from  MIL-A-8865.  (Reference  2) 


Forward/Aft  9  g 
Right/Left  1.5  g 
Vertical  up  4  g 
Vertical  down  6  g 


For  the  seat  the  following  loads  are  used: 


Forward  16  g 
Aft  6  g 
Right/Left  5.5  g 
Vertical  up  7.5  g 
Vertical  down  16  g 


These  loads  were  used  to  form  6  subcases  for  the  NASTRAN 
runs.  In  this  analysis,  the  stresses  due  to  combination  of 
orthogonal  loadings  is  not  considered  or  required  for  qualifi¬ 
cations. 

Materials  used  in  the  construction  of  the  pallets  are 
primarily  various  aluminum  alloys.  Properties  for  each  parti¬ 
cular  alloy  were  obtained  from  MIL-HDBK-5.  Elastic  structural 
analysis  and  the  appropriate  elastic  properties  have  been  used. 

Utilizing  the  drawings  referenced  in  Appendix  A,  in  con¬ 
junction  with  personal  communication  with  knowledgeable  Air 
Force  personnel,  the  pallet '  stations  were  idealized  as  an-  .. 
assemblage  of  plates,  bars,  shear  panels,  rods,  springs,  etc. 
Sufficient  elements  and  nodal  points  were  incorporated  into  the 
model  to  insure  that  stress  results  would  be  very  representa¬ 
tive  of  the  stress  states  in  the  pallet  stations.  Areas  not 
adequately  modeled  by  the  finite  element  technique  or  areas 
that  showed  a  low  margin  of  safety  were  analyzed  in  detail  by 
hand  to  insure  adequate  structural  margins  under  the  imposed 


7 


loads.  The  final  equipment  station  models  used  are  shown 
plotted  in  Appendices  B,  C  and  D. 

Calculations  of  bar  properties  are  presented  in  Appendix 
E  along  with  the  necessary  information  to  determine  bar  offsets 
and  stress  recovery  points.  Areas  of  the  pallet  system  that 
are  critical  in  terms  of  their  structural  capability  have  been 
modeled  very  accurately  with  respect  to  properties  and  spatial 
position  of  centroids,  etc.  For  less  important  areas,  the 
increase  in  moment  of  inertia  due  to  a  bar  being  offset  has 
been  neglected  which  is  a  conservative  assumption  with  respect 
to  this  structure.  All  margins  of  safety  unless  otherwise 
noted,  are  based  on  the  yield  properties  of  that  material.. 

The  stress  output  from  NASTRAN  is  quite  voluminous  and 
thus  is  not  included  in  this  report.  The  output,  however, 
will  be  retained  at  ASIAC  and  is  available  upon  request. 
Microfiche  copies  of  the  output  are  included  with  this 
report.  The  table  below  lists  the  run  identification  number 
that  corresponds  to  the  particular  run. 

RUN  ID  NAME 

RRA1SCS  75-QQ10  Seat  Pallet 

RRA1R1T  75-0010  Rack  Pallet 

The  detailed  stress  analysis  hand  calculations  are  pre¬ 
sented  in  Appendix  G. 
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III.  SUMMARY  OF  RESULTS 

The  structural  adequacy  for  this  equipment  station  is 
verified  by  utilizing  both  the  finite  element  technique  and 
detailed  stress  analysis.  Both  of  these  approaches  complement 
each  other. 

The  finite  element  analysis  uses  NASTRAN  to  calculate 
internal  moments  and  forces  as  well  as  displacements  and 
member  stresses.  The  internal  forces  and  moments  Are  used  in 
the  detailed  stress  analysis.  The  member  stresses  are  examined 
to  determine  what  areas  of  the  structure  may  require  further 
analysis. 

The  results  of  the  NASTRAN  analysis  are  shown  in  Tables 
1  through  4  for  Tension  and  Tables  6  through  9  for  Compression. 
The  allowable  stresses  for  the  various  aluminum  grades  are  pre¬ 
sented  in  Table  5 .  Subcase  numbers  correspond  as  follows : 


Subcase  No.  1 
Subcase  No.  2 
Subcase  No.  3 
Subcase  No.  4 
Subcase  No.  5 
Subcase  No.  6 


9  g  aft 
9  g  forward 
6  g  down 
4  g  up 
1.5  g  left 
1.5  g  right 


The  margins  of  safety  presented  in  these  tables  are  based 
on  yield  strength  of  the  material.  As  can  be  seen,  there  are 
no  negative  margins. 

The  detailed  stress  analysis  (See  Appendix  G)  is  used  to 
examine  areas  of  the  structure  that  have : 


(1)  Low  margins  of  safety  in  tension. 

(2)  Low  margins  in  compression  where  buckling 
phenomenon  may  be  of  concern. 

(3)  Areas  not  modeled  adequately  by  the  finite 
element  technique. 

(4)  Fasteners,  bolted  joints,  etc.,  which  are 
not  modeled. 
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TABLE  1 

STRESSES  AND  MARGINS  OF  SAFETY  FOR  TENSION 
IN  SEAT  PALLET* 


TABLE  2 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  TENSION 
IN  RACK  PALLET  * 


Element 

No. 

Load  Case 
(Subcase  No. ) 

Max. 

Stress 

(Psi.) 

Margin  of 
Safety 

3005 

1 

27,704 

+  .5 

3008 

1 

28,521 

+  .5 

3031 

1 

26,241 

+  .  6 

3039 

1 

23,676 

+  .8 

3047 

1 

22,813 

+  .5 

3083 

1 

16,953 

+  1.0 

3089 

1 

16,522 

+  1.0 

3095 

1 

29,250 

+  .  4 

3096 

1 

27,755 

+  .5 

3600 

1 

27,160 

+  .6 

3603 

1 

26,123 

+  .  6 

3606 

1 

20,914 

+  1.0 

4017 

1 

20,639 

+1.0 

3017 

2 

27,297 

+  .5 

3020 

2 

29,433 

+  .4 

3031 

2 

36,072 

+  .2 

3039 

2 

32,736 

+  .  3 

3052 

2 

23  ,185 

+  .4 

3088 

2 

17,158 

+  .9 

3094 

2 

16,922 

+  1.0 

3611 

2 

27,018 

+  .6 

4005 

2 

20,924 

+  1.0 

4095 

2 

26,662 

+  .6 

4098 

2 

24,527 

+  .7 

*  For  margins  less  than  or  equal  to  1.0 
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TABLE  3 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  TENSION 
IN  EQUIPMENT  RACK  * 


Element 

No. 

Load  Case 
(Subcase  No . ) 

Max. 
Stress 
(Psi. ) 

Margin  of 
Safety 

264 

1 

23,633 

+ 

.8 

444 

1 

17,036 

+ 

.  9 

461 

1 

18,782 

+ 

.8 

464 

1 

18,670 

4* 

.8 

465 

1 

18,358 

+ 

.8 

466 

1 

16,870 

+1 

.0 

467 

1 

17,087 

4* 

.9 

468 

1 

16,104 

+i 

.0 

469 

1 

17,616 

+ 

.9 

i  .  470 

1 

17,237 

4- 

.9 

472 

1 

16,484 

+i 

.  0 

475 

1 

17,104 

4- 

.9 

477 

1 

18,119 

+ 

.8 

478 

1 

20,263 

4- 

.6 

479 

1 

17,956 

4* 

.8 

482 

1 

18,766 

4- 

.8 

483 

1 

16,645 

+i 

.0 

485 

1 

24,504 

4- 

.4 

362 

2 

28,854 

4- 

.5 

363 

2 

23,495 

+ 

.8 

366 

2 

27,735 

+ 

.5 

367 

2  . 

22,961 

+ 

.8 

461 

2 

29,003 

+ 

.1 

463 

2 

24,654 

4* 

.3 

466 

2 

21,765 

+ 

.5 

469 

2 

17,798 

4- 

.9 

472 

2 

20,470 

+ 

.6 

475 

2  j 

22,679 

4- 

.5 

478 

2 

17,964 

4- 

.8 

480 

2 

22,292 

+ 

.5 

481 

2 

22,052 

4* 

.5 

482 

2 

30,844 

+ 

.7 

362 

5 

21,250 

+  1 

.0 

366 

5 

21,935 

4* 

.9 

370 

5 

20,968 

+  1 

.0 

364 

6 

20,793 

+  1 

.  0 

367 

6 

20,532 

+  1 

.0 

368 

6 

21,676 

4- 

.9 

*  For  margins  less  than  or  equal  to  1.0 


* 
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TABLE  4 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  TENSION 
IN  SEAT  PALLET  TABLE* 


Element 

No. 


Load  Case 
(Subcase  No.) 


Max. 
Stress 
(Psi. ) 


Margin  of 
Safety 


2247 

2250 

2257 

2263 

2266 

2267 

2268 
2229 
2257 
2267 
2266 
2262 


14,687 
21,225 
30,064 
15,752 
16,619 
27  ,158 
16  ,437 
28.676 


22 ,791 
16,718 


+  1.  9 
+1.0 
+  .4 
+  1.7 
+  1.5 
+  .  6 
+1.6 
+  .5 
+  .  9 
+  1.3 
+  .8 
+  1.5 


'For  margins  less  than  or  equal  to  2.0 
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TABLE  5 


MATERIAL  PROPERTIES  OF  ALUMINUM* 


Property 

Sheet 

2024-T3 

Extruded 

6061-T6 

Extruded 
•  2024-T3 

E  (x  10^  psi) 

10.50 

9.90 

10.8 

G**  Cx  10^  psi) 

3.95 

3.72 

4.06 

U 

0.33 

0.33 

0.33 

w  Clbf/in3) 

0.100 

0.098 

0.100 

Ftu  CPsi) 

63,000 

37,000 

54,000 

Fty  CPSI) 

42,000 

33,000 

37,000 

FCy 

39,000 

35,000 

34,000 

Fsu  (Psi) 

39,000 

27,000 

29,000 

Fbru(Psi)  i  =  1-s 

106,000 

64,000 

.  84,000 

—  =  2  0 

D 

131,000 

82,000 

108,000 

Fbry(Psi)  S  =  l-5 

73,000 

54,000 

61,000 

—  =  2  0 

D 

88,000 

60,000 

108 ,000 

*  MIL-HDBK-S 

**  As  determined  by  NASTRAN  code  using  G 


E 

2  Cl+y  ) 
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TABLE  6 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  COMPRESSION 
IN  SEAT  PALLET* 


Element 

No. 


1029 

1037 

2042 

2043 

2048 

2049 
1Q28 
1605 

1607 

1608 

1615 

1616 

2044 

2045 

2050 

2051 
1615 


Load  Case 
(Subcase  No. ) 


Max. 
Stress 
(Psi. ) 


14,292 
25,389 
19,678 
17  ,812 
19,002 
18,082 
14,012 
15,968 
18,508 
17  ,143 
19,003 
16,201 
20,699 
24  ,167 
17  ,121 
18,799 
18,304 


Margin  of 
Safety 


+1.7 
+  .5 
+1.0 
+  1.2 
+  1.1 
+  1.2 
+  1.8 
+  1.4 
+  1.1 
+1.3 
+1.1 
+1.4 
+  .9 
+  .  6 
+  1.3- 
+  1. 1 
+  .7 


•  • 


•'For  margins  less  than  or  equal  to  2.0 
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TABLE  7 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  COMPRESSION 

IN  RACK  PALLET  * 


Element 

No. 

Load  Case 
(Subcase  No. ) 

Max. 
Stress 
(Psi. ) 

Margin  of 
Safety 

3005 

1 

20,286 

+  .9 

3031 

1 

35,882 

+  .1 

3039 

1 

32,352 

+  .2 

3052 

1 

19,897 

+  .  8 

3095 

1 

20,699 

+  .9 

3096 

1 

21,805 

+  .8 

3600 

1 

24,620 

+  .  6 

3603 

1 

26,080 

+  .5 

3017 

2 

22,292 

+  .  8 

3020 

2 

22,445 

+  .7 

3031 

2 

27,358 

+  .4 

3039 

2 

24,897 

+  .  6 

3047 

2 

19,083 

+  .8 

3097 

2 

23,858 

+  .6 

3098 

2 

23,681 

+  .7 

3592 

2 

25,869 

+  .5 

3611 

2 

24,449 

+  .  6 

4095 

2 

21,040 

1 

+  .  9 

i 

*  For  margins  less  than  or  equal  to  1.0 
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TABLE  8 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  COMPRESSION 

IN  EQUIPMENT  RACK* 


Element 

No. 

Load  Case 
(Subcase  No. ) 

Max. 

Stress 

(Psi.) 

Margin  of 
Safety 

251 

1 

21,769 

+  .8 

362 

1 

23,260 

+  .7 

363 

1 

21,184 

+  .8 

364 

1 

25,833 

+  .5 

-  366 

1 

25,173 

+  .  6 

367 

1 

20,196 

+  •  9 

443 

1 

17,652 

+  1.0 

461 

1 

19,656 

+  .  8 

462 

1 

18,984 

+  .8  . 

463 

1 

25,493 

.+  .4 

466 

1 

24,801 

+  .4 

469 

1 

24,277 

+  .4 

472 

1 

26,124 

+  .  3 

475 

1 

23,396 

+  .5 

478 

1 

17,331 

+1.0 

48  0 

1 

23,582 

+  .4 

481 

1 

23,285 

+  .5 

482 

1 

23,932 

+  .  5 

260 

2 

20,774 

+  .9 

262 

2 

21,509 

+  .8 

264 

2 

21,683 

+  .  8 

444 

2 

20,409 

+  .7 

461 

2 

23,631 

+  .5 

464 

2 

18,992 

+  .8 

465 

2 

19,302 

+  .8 

468 

2 

18,380 

+  .  9  ! 

474 

2 

20,066 

+  .7 

477 

2 

18,747 

+  .9 

478 

2 

20,793 

+  .7 

479 

2 

18,257 

+  .  9 

482 

2 

22,709 

+  .5 

483 

2 

19,542 

+  .8 

364 

5 

21,027 

+  .9 

367 

5 

20,566 

•  +  .  9 

368 

5 

21,712 

+  .8 

372 

5 

20,779 

+  .9 

362 

6 

21,006 

+  .9 

363 

6 

20,138 

+  .  9 

366 

6 

21,787 

+  .8 

367 

6 

20,781 

+  .  9 

*  For  margins  less  than  or  equal  to  1.0 
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TABLE  9 


STRESSES  AND  MARGINS  OF  SAFETY  FOR  COMPRESSION 


IN  SEAT  PALLET  TABLE* 


Element 

No. 

Load  Case 
(Subcase  No.) 

Max. 
Stress 
(Psi. ) 

Margin  of 
Safety 

2229 

1 

18  ,441 

+1.1 

2247 

1 

14,580 

+1.  7 

2250 

1 

21,354 

+  .8 

2257 

1 

30,327 

+  .  3 

2263 

1 

15,558 

+1.5 

1 

16,502 

+1.4 

2267 

1 

26  ,895 

+  .5 

2268 

1 

16,539 

+1.4 

2229 

2 

28,484 

+  .4 

2250 

2 

13,123 

+  2.0 

2257 

2 

22,280 

+  .8 

2262 

2 

16,742 

+1.  3 

2266 

2 

22,862 

+  .7 

2267 

2 

18,090 

+1.  2 

2253 

6 

.  ! 

| 

13,089 

l 

\ 

\ 

i 

I 

! 

+  2.0 

1 

J 

! 

*For  margins  less  than  or  equal  to  2.0 
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IV.  CONCLUSIONS 

A  structural  analysis  of  equipment  station  75-0010  has 
been  performed.  Both  finite  element  and  detailed  hand  cal¬ 
culations  were  employed  in  order  to  determine  the  stresses 
and  margins  of  safety.  Crash  loadings  as  specified  in 
MIL-A-8865  were  used. 

For  equipment  station  75-0010,  the  lowest  margins  of 
safety  and  their  corresponding  locations  are  as  follows: 


Seat  Rail  Flange 
Seat  pallet  table 

Internal  Diagonal  connection,  vertical  extrusion 
Clips 

Corner  bolting 

Equipment  rack  clip,  2  bolt  section 
Table  bolts  at  vertical  column  connection 
Seat  rail  support  beams 


+  .20 
+  .30 
+  .48 
+  .50  " 

+  .53 
+  .57 
+  .59 
+  .60 


The  results  show  that  under  the  specified  loads  and  for 
the  given  pallet-attached  structures,  the  pallets  and  equip¬ 
ment  rack  retain  their  structural  load  carrying  capability. 
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APPENDIX  A 


TABULATION  OF  TECHNICAL  DRAWINGS 
FOR  EQUIPMENT  STATION  75-0010 


A-l 


TABULATION"  OF  TECHNICAL  DRAWINGS 


Description 
CIRIS  Block  Diagram 
CIRIS  Interconnect  Cables 
Mars  Recorder,  CC301  £  Doppler  Cables 
CIRIS  Interconnect  Cable  W14 
Cains  Interconnect  Cables 
Seat  Power  Distribution 
Power  Distribution  and  Control 
CC301  Shelf  Installation 
Seat  Equipment  Installation  (Front) 

Seat  Equipment  Installation 
Seat  Equipment  Installation  (Back) 

CIU  Installation 

Cabinet  Slide  Detail  (Left  Side) 

Unitron  Slide  Detail  (Left  Side) 

Mars  Recorder  Installation 

CC301  Installation 

Rack  Equipment  Identification 

Rack  Equipment  Installation 

Unitron  Installation  (400  ~  30  to  60  ~  10) 

Equipment  Installation  (Bay  #2) 

Computer  and  Disc  Installation 
Air  Conditioner  Installation 
Tape  Drive  and  I/O  Extender 


IT.  S.  Air  Force 
Drawing  Number 

77XEE-1154 

77XEE-115  5 

77XEF-1156 

77XEF-1157 

77XEE-1158 

77XEE-1159 

77XEE-1160 

77XMF-1166 

77XME-1170 

77XME-1170 

77XME-1170 

77XMC-1171 

77XMF-1172 

77XMF-1173 

77XMF-1174 

77XMF-1175 

77XME-1176 

77XME-1177 

77XME-1177 

77XME-1177 

77XME-1177 

77XME-1177 

77XME-1177 


TABULATION  OF  TECHNICAL'  DRAWINGS  (cont'd) 


Description 

U.  S.  Air  Force 
Drawing  Number 

Power  Distribution  and  Control  Panel 

77XME-1177 

Hard  Copier  Installation 

77XME-1177 

CIRIS  Cargo  Pallets 

77XME-1161 

Plate  8  Seat  to  Pallet  Attachment  (PDMM 
only) 

77XME-116  2 

Seat  Pallet 

77XME-116  2 

Seat  Pallet  Detail 

77XME-1162 

Equipment  Rack  Pallet 

77XME-116  3 

CIRIS  Half  Pallet  (Seat) 

77XME-1164 

Plate  Installation  (Item  26) 

77XMF-1165 

A- 3 


APPENDIX  B 

FINITE  ELEMENT  MODEL- 
OF  EQUIPMENT  RACK 


B-l 


In  this  appendix,  plots  of  the  equipment  rack  model  are 
presented.  The  model  contains  almost  1100  degrees  of  freedom, 
with  185  grid  points,  300  bars,  and  151  plate  elements. 


B-2 


TOP 


u 

Q 

M 

w 


B-3 


Front  Structure,  Equipment  Rack,  Grid  Points 


302 


Front  structure,  Equipment  Rack,  Bar  and  Plate  Elements 


Back  Structure,  Rear  View,  Equipment  Rack,  Grid  Points 


268  269  ,270  . _ 271 _ .  272. _ 273 _ J>74  « _ 275 


Back  Structure,  Rear  View,  Equipment  Rack,  Bar  Elements 


TOP 


B-7 


Back  Structure,  Rear  View,  Equipment  Rack,  Plate  Elements 


H 


Roof  Structure,  Top  View,  Equipment  Rack, 
Bar  and  Plate  Elements  and  Grid  Points 


Floor  Structure  (Looking  down  from  top)  , 
Equipment  Rack,  Grid  Points 


Floor  Structure,  (Looking  down  from  top)  ,  Equipment  Rack 
Bar  Elements 


Floor  Structure  (Looking  down  from  top).  Equipment  Rack 
Plate  Elements 


FRONT 


APPENDIX  C 

FINITE  ELEMENT  MODEL 
RACK  PALLET  HALF 


C-l 


This  appendix  contains  a  plot  of  the  equipment  rack 
pallet,  combined  with  the  equipment  rack.  There  are  approxi 
mately  403  grid  points,  546  bars,  441  plate  elements,  and 
over  2200  degrees  of  freedom  in  the  model. 
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Rack  Pallet  Model 


C-3 


Top  Plate,  Rack  Pallet,  Nodes  Only  Shown 
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Top  Plate,  Rack  Pallet,  Plate  Elements  Only  Shown 
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C-8 


Bottom  Plate,  Rack  Pallet.  Nodes  Only  Shown. 


C-9 


s  Only  Shown. 


c-ll 


Front  and  Left  Side  View  of  Rack  Pallet  Structure.  Node  Points  Only  Shown. 
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C-12 


Front  and  Left  Side  View  of  Rack  Pallet  Structure.  Bar  Elements  Only  Shown. 


C-13 


Front  and  Left  Side  View  of  Rack  Pallet  Structure.  Plate  Elements  Only  Shown. 


C-14 


Back  and  Right  Side  View  of  Rack  Pallet  Structure.  Node  Points  Only  Shown. 


C-15 


Back  and  Right  Side  View  of  Rack  Pallet  Structure.  Bar  Elements  Only  Shown. 


C-16 


Back  and  Right  Side  View  of  Rack  Pallet  Structure.  Plate  Elements  Only  Shown. 


C-17 


Left  Tunnel,  Rack  Pallet.  Node  Points  Only  Shown. 


6087 
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Left  Tunnel,  Rack  Pallet.  Plate  Elements  Only  Shown. 
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C-20 


Right  Tunnel,  Rack  Pallet.  Node  Points  Only  Shown. 


3606 


C-21 


Right  Tunnel,  Rack  Pallet.  Bar  Elements  Only  Shown. 


6063 


r- 

LO 
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to 


C-22 


Right  Tunnel,  Rack  Pallet.  Plate  Elements  Only  Shown. 


APPENDIX  D 

FINITE  ELEMENT  MODEL 
SEAT  PALLET  HALF 


D-l 


In  this  appendix,  the  plots  associated  with  the  seat 
pallet  model  are  included.  The  model  contains  236  grid 
points,  245  bars,  and  267  plate  elements. 
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Seat  Pallet  Model 
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Top  Plate,  Seat  Pallet,  Nodes  Only  Shown 


Zt 

CO 

CN 

» — 1 

O 

CD 

to 

to 

to 

CO 

to 

l o 

o 

o 

O 

o 

o 

o 

1 — 1 

I — 1 

/  r 

rH 

r — i 
r 

1 — 1 

r  + 

i — 1 

oo 

r- 

to 

LO 

Zt 

- K 

CO 

lO 

LO 

LO 

LO 

LO 

LO 

o 

o 

o 

o 

O 

O 

i — ! 

i — 1 

T  T 

1 — 1 

-  J 

rH 

f 

rH 

/  _# 

rH  * 

J" 

OJ 

1—1 

o 

CD 

OO 

r- 

LO 

lO 

LO 

zt 

o 

O 

o 

O 

o 

o 

iH 

rH 

/  r 

1 — 1 

_ 1 

i — 1 

rH 

/  / 

i — l 

¥ 

to 

LO 

zt 

CO 

OJ 

1 — 1 

rt 

zt 

zt 

zt 

zt 

Zt 

o 

O 

o 

o 

o 

O 

rH 

i— l 

+  r 

1 — { 

_ i 

rH 

r 

rH 

JC _ 

rH 

- A 

Top  Plate,  Seat  Pallet,  Bar  Elements  Only  Shown 


co  cd 


Top  Plate,  Seat  Pallet,  Plate  Elements  Only  Shown 


D-7 


Bottom  Plate,  Seat  Pallet,  Nodes  Only  Shown. 


D-8 


Bottom  Surface,  Seat  Pallet*  Bar  Elements  Only  Shown* 


D-9 


Bottom  Plate,  Seat  Pallet.  Plate  Elements  Only  Shown. 


Front  and  Left  Side  View  of  Seat  Pallet  Structure.  Node  Points  Only  Shown. 


D-ll 


Front  and  Left  Side  View  of  Seat  Pallet  Structure.  Bar  Elements  Only  Shown. 


Front  and  Left  Side  View  of  Seat  Pallet  Structure.  Plate  Elements  Only  Shown 


CM  CM 


CM 

CM 


D-13 


Back  and  Right  Side  View  of  Seat  Pallet  Structure.  Node  Points  Only  Shown. 


D-14 


Back  and  Right  Side  View  of  Seat  Pallet  Structure.  Bar  Elements  Only  Shown. 


1 


Back  and  Right  Side  View  of  Seat  Pallet  Structure.  Plate  Elements  Only  Shown 
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D-16 


Left  Tunnel,  Seat  Pallet.  Node  Points  Only  Shown. 


D-17 


Left  Tunnel,  Seat  Pallet.  Bar  Elements  Only  Shown. 
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D- 18 


Left  Tunnel ,  Seat  Pallet.  Plate  Elements  Only  Shown. 
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D-19 


Right  Tunnel,  Seat  Pallet.  Node  Points  Only  Shown. 


D-2  0 


Right  Tunnel,  Seat  Pallet.  Bar  Elements  Only  Shown. 


4069  ■  4063 


D-21 


Right  Tunnel,  Seat  Pallet.  Plate  Elements  Only  Shown. 


22  0 


Table  Model,  Nodal  points  only  given. 
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APPENDIX  E 

PBAR" PROPERTY  CALCULATIONS 


E-l 


\ 

Included  in  this  appendix  are  the  detailed  calculations 
for  determining  the  cross-section  properties  used  for  the 
PBAR  cards  of  NASTRAN.  As  an  aid  to  the  preparation  of  this 
data,  the  Anamet ’ s  computer  program  INERTIA  has  been  used 
(reference  5). 


E-2 


STRUCTURE: 


Rack  Pallet 


75-0010 


PROPERTY  NUMBER: 
ELEMENT  NUMBERS: 


DESCRIPTION: 


1 

3001-3004 

3006-3007 

3009-3016 

3018-3019 

3021-3024 


2  x  2  x  ^  x  103.75  Angle 
(Part  No.  -39,  AT  2024-T3) 


V 


Vertical  side  plate 


;  C 
\ 

v  • 
v 

V 


y 


Local 


Global 


PROPERTY  NUMBER;  1  (continued) 


CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

C 

D 

E 


y 

+1.454 

-.546 

-.546 


2 

-.546 

+1.454 

-.546 


CBAR  Element  No. 

\ 

3001-3004 
3006-3007  > 
3009-3012 

\ 

3013-3016 
3018-3019  > 
3021-3024 

/ 


OFFSET 

Z1A  Z2A  Z3A  Z1B  Z2B 


0.  -.640  +.4835  0.  -.640 


0.  +.640  +.4835  0.  +.640 


Z3B 

+.4835 

+.4835 
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STRUCTURE:  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  2  and  3 

ELEMENT  NUMBERS:  4001-4004] 

4013-4016 f  PID  No.  2 
4095-4102 J 


4005-4012] 
4017 -4024 J 


PID  No. 


3 


DESCRIPTION:  2  x  2  x" i  x  103.75  Angle 

(Part  No.  — .3 9  j  A1  2024-.T3) 


z 
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PROPERTY  NUMBER:  2  and  3  (continued) 
CALCULATIONS: 

See  INERTIA  program  output  for  PBAR  No.  1. 


STRESS  RECOVERY  POINTS 
Point  y 

C  1.454 
D  -.546 
E  -.546 


z 

.54  6 
-1.454 
+  .546 


OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A 


Z1B  Z2B 


NONE 


Z3B 
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STRUCTURE :  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  4 
ELEMENT  NUMBERS:  3025-3040 


DESCRIPTION :  Bottom  Flange  of  A1  2024-T3  J-extrusion 
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PROPERTY  NUMBER:  4  (continued) 


CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

y 

z 

C 

,+Q. 652 

-1.310 

D 

-0.161 

+2.070 

E 

-0.348 

-0.055 

OFFSET 

CBAR  Element  No. 

Z1A 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

3025-3032 

-0.91 

0.. 

+0.226 

H 

cr> 

• 

o 

1 

•  0. 

+0.226 

3033-3040 

+  0.91 

0. 

+0.226 

+  0. 91 

0. 

+0.226 
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STRUCTURE : 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  5 

ELEMENT  NUMBERS:  3041-3052 

3065-3070 

3083-3094 


PROPERTY  NUMBER:  5  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

y 

Z 

C 

+1.500 

+  .955 

D 

-1.500 

+  .955 

E 

-1.500 

-.420 

F 

+  1.500 

-.420 

SHEAR  FACTORS 


2  (1.375) (i) 

K9-  =  - —  =  .525 

1  1.31 


OFFSET 


CBAR  Element  No. 
— 

3041-3052 

3065-3070  \ 

3083-3094 

j 


Z1A 


0. 


Z2A  Z3A  Z1B  Z2B 


0.  +.4865  0.  0. 


Z3B 


+  .486 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  5 

ELEMENT  NUMBERS: 

~  1041-1052 

1065-1070 
1083-1094 

2053-2064  (top  channel) 


DESCRIPTION :  Bottom  Channel 

(3  x  1-|-  x  -g-  channel,  AL  2024-T3) 


y’ 


.125 
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PROPERTY  NUMBER:  5  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

y 

Z 

C 

■  -1.500 

+1.000 

D 

+1.500 

+1.000 

E 

+1.500 

-1.000 

F 

-1.500 

-1.000 

CBAR  Element  No. 

1041-1052  ' 
1065-1070  V 
1083-1094  _ 
2053-2064 


OFFSET 

Z1A  Z2A  Z3A  Z1B  Z2B 

0.  0.  +.4375  0.  0. 


0.  0.  -.415 


0. 


SHEAR  FACTORS 

3  (i) 

K1  =  TF88  =  *545 


K 


2 


2(1-) (i) 
VJ-8  8' 

.688 


.500 


Z3B 

+  .4375 

-.415 
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STRUCTURE : 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  6 

ELEMENT  NUMBERS:  3053-3064 

3071-3082 


DESCRIPTION :  Angle  at  fork  lift  tunnel 

(2.5  x  2.5  x  ^  angle  A1  2024-T3) 


y’ 
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PROPERTY  NUMBER:  6  (continued) 


CALCULATIONS: 


INERTIA 

program  output  on 

following 

STRESS  RECOVERY  POINTS 

Point 

y 

z 

C 

+  1.25 

.122 

D 

-1.25 

.122 

E 

-1.25 

-.123 

F 

+1.25 

-.123 

OFFSET 


CBAR  Element  No. 


Z1A 


Z2A 


Z3A 


Z1B 


Z2B 


None 


Z3B 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER: 

7 

ELEMENT  NUMBERS: 

2042-2045 

2048-2051 

DESCRIPTION \ 

Seat  Rail  Support  Beams 

q  3 

(3  x  lg-  x  Tr-channel  with  seat  rail,  AL  2024-T3) 

1.48 


Global 


m 


PROPERTY  NUMBER:  7  (continued) 


CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point  y  z 


c 

.  +2.280 

-1.480 

D 

-0.720 

-1.480 

E 

-2.345 

+0.475 

F 

+0.905 

+0.475 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

2042-2045 

+0.720 

0. 

+  0.065 

+0.720 

.  0. 

+0.065 

2048-2051 

-0.720 

0. 

+0.065 

-0.720 

0. 

+0.065 

SHEAR  FACTORS 

.8125+.07+.21+i(3) 

K1  "  “  1778  =  *824 

J(2) (1. 375)+. 8125+ . 07+ . 21 
K2  =  - 1778 -  =  -807 
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Rack  Pallet  75-0010 


PROPERTY  NUMBER:  8 

ELEMENT  NUMBERS:  3583-3590 
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PROPERTY  NUMBER:  8  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 
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STRUCTURE : 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  9 

ELEMENT  NUMBERS:  4025-4040 


DESCRIPTION: 


Upper  Flange  of  J-extrusion 
(A1  2024-T3) 


188 


Vertical  web  of 
J-extrusion 


* 

y' 


E-3  3 


PROPERTY  NUMBER: 


9  (continued) 


CALCULATIONS: 


INERTIA 

program  output  on 

following  page 

STRESS  RECOVERY  POINTS 

Point 

y 

z 

C 

■  +0.094 

+0.535 

D 

-0.094 

+0.535 

E 

+0.094 

-0.535 

F 

-0.094 

-0.535 

OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B 

None 


Z3B 
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STRUCTURE:  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  10 
ELEMENT  NUMBERS:  3553-3582 


DESCRIPTION :  Fork  lift  tunnel  beam 

(|  x  2  leg  of  angle,  A1  20,24-T3) 


C  GP  y  x  E 


Lj 


E-  37 


PROPERTY  NUMBER: 

CALCULATIONS: 

10  (continued) 

See 

INERTIA 

program  output  on 

following  page 

STRESS  RECOVERY  POINTS 

Point 

y 

z 

C 

+  1.00 

-.0625 

D 

+  1.00 

+.0625 

E 

-1.00 

-.0625 

F 

-1.00 

+.0625 

OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B 

None 


Z3B 


E-38 


STRUCTURE : 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  11 

ELEMENT  NUMBERS:  4053-4058 

4061-4063 

4066-4075 

4078-4080 


DESCRIPTION :  Rack  support  beams 

(Two  2  x  2  x  angles  with  two 

O 

2  x  lj  x  channels  A1  2024-T3) 

y’ 


PROPERTY  NUMBER:  11  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

C 

D 

E 

F 


y 

-  .865 

-  .865 
+ 1.260 
+  1.26  0 


z 

-2.00 
+  2 . 00 
+1.875 
-1.875 


OFFSET 


CBAR  Element  No. 

4053-4058  x 
4061-4063 
4066-4075  > 

4078-4080 
4083-4086  ' 


Z1A 


0, 


Z2A  Z3A  Z1B 


0.  -0.905  0. 


Z2B 


0. 
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SHEAR  FACTORS 

'  2C2) C^)+2(2)(J) 

-  =  .46 

2.16 

4<i)+4(1.5)(i) 

-  =  .579 

2.16 


Z3B 


-0.905 
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STRUCTURE:  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  12 

ELEMENT  NUMBERS:  3592 

-  359  3 

3596 

3599 

3603 

3604 
3607 
3610 


DESCRIPTION: 


Clip  between  rack  beam  support  and 
bottom  channels  (A1  2024-T3) 


PROPERTY  NUMBER:  12  (continued) 
CALCULATIONS: 


See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

_X_ 

z 

C 

+  2.00 

+1.62 

D 

-2.00 

+  1.62 

E 

-2.00 

-1.62 

F 

+  2.00 

-1.62 

OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B 

.  None 


Z3B 
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*************************** 
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STRUCTURE: 


Seat  Pallet  75-0010 


PROPERTY  NUMBER: 
ELEMENT  NUMBERS: 


DESCRIPTION: 


12 


Simulation  of  seat  structure  connecting 
mass  of  airman  and  seat  to  seat  rails. 
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PROPERTY  NUMBER:  12  (continued) 

CALCULATIONS : 

A  =  .79 

I1  =  I2  =  .05 

J  =  .10 

STRESS  RECOVERY  POINTS 
Point  y  z 

None 

OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B  Z3B 

None 
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STRUCTURE: 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  13 
ELEMENT  NUMBERS:  3613-3628 


DESCRIPTION:  Vertical  tunnel  members 

(2j  x  2j  x  i  angle,  2024-T3) 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  13 

ELEMENT  NUMBERS:  1603 

1604 

1607 

1608 

1609 

1610 

1613 

1614 


DESCRIPTION:  Vertical  tunnel  members 

(2ix2^xi  angle,  2024-T-3) 


r 
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PROPERTY  NUMBER:  13 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page . 


Point 

C 

D 

E 


STRESS  RECOVERY  POINTS 

_2_ 

-.671 

+1.829 

-.671 


+1.829 

-.671 

-.671 


CBAR  Element  No. 


OFFSET 

Z1A  Z2A  Z3A  Z1B  ,  Z2B 


1603' 

1604 

1607 

1608 


-.861  +.890  0.0  -.861  +.890 


1609 

1610 

1613 

1614 


K1  =  K2 


-.861  -.890  0.0  -.861  -.890 


(2.5)  (^-) 


.  609 


SHEAR  FACTORS 
.  513 


Z3B 


0.0 


0.0 
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STRUCTURE: 


Rack  Pallet  75-0010 


PROPERTY  NUMBER:  15 

ELEMENT  NUMBERS:  3005 

3  008 
3017 
3020 

3095-3098 


DESCRIPTION :  Horizontal  tunnel  member  on  bottom  on  pallet 

(2  x  2  x  J  angle  |  x  1^  bar  A1  2024-T3) 
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PROPERTY  NUMBER:  15  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS 

RECOVERY  POINTS 

Point 

y 

z 

C 

1.486 

-.776 

D 

-.514 

1.224 

E 

.361 

.849 

F 

-.514 

-.776 

CBAR  Element  No. 

\ 

3005 

3008  l 

3095 

3096  > 

\ 

3017 

3020  l 

3097 

3098  j 


OFFSET 

Z1A  Z2A  ~  Z3A  Z1B  Z2B 


0.  -.870  +.4515  0.  -.870 


0.  +.870  +.4515  0.  +.870 


(|)(1.5)+2(|) 

1761 


SHEAR  FACTORS 
=  .854 


Z3B 


+.4515 


+.4515 
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STRUCTURE:  Seat  Pallet  75-0010 

PROPERTY  NUMBER:  15 
ELEMENT  NUMBERS: 

1601 

1602 

1605 

1606 
1611 
1612 

1615 

1616 

DESCRIPTION:  Vertical  tunnel  members 

(2j  x  2j  x  |  angle,  2024-T3) 

y’ 


PROPERTY  NUMBER:  15  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 


z 


C  -.671  -1.829 
D  1.829  +.671 
E  -.671  +.671 


CBAR  Element  No. 

16  01  1 
1602 

1605 

1606 


OFFSET 

Z1A  Z2A  Z3A 


-.861  +.890  0.0 


Z1B  Z2B 


-.861  +.890 


1611 

1612 

1615 

1616 


+.861  -.890  0.0  +.861  -.890 


(2.5) (i) 
K1  =  K2  =  . 609 


SHEAR  FACTORS 


.  513 


Z3B 


0.0 


0.0 
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STRUCTURE:  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  16 

ELEMENT  NUMBERS:  3594 

3595 

3597 

3598 

3605 

3606 

3608 

3609 


DESCRIPTION :  Clip  between  lower  and  upper  plate  at 

fork  lift  tunnel 

(1.5  x  1.5  x  i  angle  A1  20.24-T3) 


y' 


PROPERTY  NUMBER:  16  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page.  Data 
shown  here  is  for  2  clip  system. 

STRESS  RECOVERY  POINTS 


Point 

y 

z 

C 

-.421 

+  1.625 

D 

-.421 

-1.625 

E 

+1.079 

-.25 

T 

+1.079 

+  .25 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

3594 

o. 

0. 

0. 

+2.000 

0. 

0. 

3595 

0. 

0. 

0. 

>-.410 

0. 

0. 

3597 

0. 

0. 

0. 

-3.810 

0. 

0. 

3598 

0. 

0. 

0. 

0. 

0. 

0. 

3605 

0. 

0. 

0. 

+  2.000 

0. 

0. 

3606 

0. 

0. 

0. 

-.410 

0. 

0. 

3608 

0. 

0. 

0. 

-3.820 

0. 

0. 

3609 

0. 

0. 

0. 

0. 

0. 

0. 

SHEAR  FACTORS 

( 1 . 5 ) (i) 

K1  =  K2  7359  =  *521 
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STRUCTURE:  Rack  Pallet  75-0010 

PROPERTY  NUMBER:  17 

ELEMENT  NUMBERS:  4059 

4060 

4064 

4065 

4076 

4077 

4081 

4082 


DESCRIPTION :  Rack  support  beam  above  tunnel 

(.156  x  4  bar  A1  2024-T3) 


.156 


PROPERTY  NUMBER:  17  (continued) 


CALCULATIONS: 


I  (about  GP)  =  jy-  +  Ad2 


(4)( .281) 
12 


+  (4)(  .281)  (^4^-+.  04)  2 


Ix  (about  GP)  =  — -  =  ('28^(4*)  -  =  1.4987 


I  =0 
xy 

K  =  ict3  =  i(4)(.281)3  =  .0296 


A  =  (4) ( . 281)  =  1.124 


STRESS  RECOVERY  POINTS 


Point 

y 

z 

C 

-.1405 

-2.000 

D 

-.1405 

+2.000 

E 

+.1405 

+2.000 

F 

+.1405 

-2.000 

OFFSET 


CBAR  Element  No. 


Z1A 


Z2A 


Z3A 


Z1B 


Z2B 


None 


=  .044 


Z3B 


E-7  2 


STRUCTURE :  Seat  Pallet  75-0010 

PROPERTY  NUMBER:  17 

ELEMENT  NUMBERS:  1005 

1008 

1017 

1020 

1095-1098 


DESCRIPTION :  Horizontal  tunnel  member  on  bottom  of  pallet 

(2  x  2  x  |  angle  with  x  1  ^  bar,  A1  2  024-T3) 


E-7  3 


PROPERTY  NUMBER:  17  (continued) 

CALCULATIONS: 


See  INERTIA  program  output  on  following  page. 


STRESS 

RECOVERY  POINTS 

Point 

y 

z 

C 

1.486 

-.776 

D 

-.514 

1.224 

E 

.361 

.849 

F 

-.514 

-.776 

OFFSET 


CBAR  Element 

No.  Z1A 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

1005 

1008 

>  0. 

1095 

1096 

> 

1017  ' 

1020 

+  .870 

+.4515 

0. 

+  .870 

+.4515 

1097 

1098  J 

>  0. 

-.870 

+.4515 

0. 

-.870 

+.4515 
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STRUCTURE : 


PROPERTY  NUMBER: 


Seat  Pallet  75-0010 
18 


ELEMENT  NUMBERS: 


2041 

2046 

2047 
2052 


DESCRIPTION)  seat  Channel 

(3.0  x  1.38  x  channel, 


A1 


PROPERTY  NUMBER:  18  (continued) 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

y 

Z 

C 

.  +1.500 

+0.959 

D 

-1.500 

+0.959 

E 

-1.500 

-0.421 

F 

+1.500 

-0.421 

CBAR  Element  No. 


2  041 'l 
2046 


J 


Z1A 

+1.500 


OFFSET 


Z2A 


Z3A 


Z1B 


Z2B 


0. 


-0.461  +1.500  0, 


2047 

2052  ' 

J 


-1.500 


0.  -0.461  -1.500  0. 


SHEAR  FACTORS 

d><3> 

K1  =,  1732-  =  '57 

2(1.38)(i) 

I/"  _  _  * 


Z3B 


-0.461 


-0.461 


E-78 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  26 

/ 

ELEMENT  NUMBERS:  2071-2094 


DESCRIPTION :  Top  plate  support  angles 

(2  x  2  x  i  angles,  A1  2024-T3) 


E-81 


PROPERTY  NUMBER: 


26  (continued) 


CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS 

RECOVERY  POINTS 

Point 

y 

z 

C 

.  -2.000 

+  .590 

*  D 

+2.000 

+  .590 

E 

+2.000 

-1.410 

F  . 

-2.000 

-1.410 

OFFSET 

CBAR  Element  No. 

Z1A 

Z2A  Z3A 

Z1B 

Z2B 

Z3B 

2071-2094 

0. 

0.  -.630 

0  . 

.  0. 

-.630 

SHEAR  FACTORS 


.465 


K, 


(i)(4) 

1.88 


532 


K, 


2 (i) (1.75) 
1788 
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PROPERTY  NUMBER:  32 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 

Point 

C 
D 
E 

OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B 
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PROPERTY  NUMBER:  33 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 
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C 

D 

E 


+ .  546 
-1.454 
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-  .  546 


CBAR  Element  No. 
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2266 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER 
ELEMENT  NUMBERS 


DESCRIPTION \ 


35 

2251-2252 

2261 

2265 


Vertical  members  (2  x  2  x  i  angl< 
AL  2024-T3  a 


PROPERTY  NUMBER:  35 

CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

_X_ 

z 

C 

+1.454 

+0.546 

D 

-0.546 

-1.454 

E 

-0..546 

-0.546 

OFFSET 

Z1A  Z2A  Z3A  Z1B  Z2B 


-1.155  -.671  0.0  '  -1.155  -.671 


CBAR  Element  No. 

2251-2  2  52^| 
2261 
2265 
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PROPERTY  NUMBER:  36 

CALCULATIONS : 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 
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E 


+1.454  -.546 

-  .546  +1.454 

-  .546  -.546 


OFFSET 

CBAR  Element  No.  Z1A  Z2A  Z3A  Z1B  Z2B 


2244-2245 

2260  -1.155  .250  0.0  -1.155  .250 

2264 
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0.  0 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  42 
ELEMENT  NUMBERS:  2201-2206 


DESCRIPTION } 


e- 


Global 


.  50 


PROPERTY  NUMBER;  42 
CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS 

RECOVERY  POINTS 

Point 

JL 

z 

C 

+  .421 

-1.079 

D 

-1.079 

+  .421 

E 

+  .421 

+  .421 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

2201-22Q6 

0.  Q 

Q.  Q 

961 

Q.  Q 

Q.  Q 

\ 


Z3B 


-.961 


E-102 


A  *  *  * 


*****  ***** 


STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  43 

ELEMENT  NUMBERS:  2207-2209 

2211 

2216 


DESCRIPTION! 


Horizontal  members  (l^xl^x^-  angle) 
AL  2024-T3 


PROPERTY  NUMBER: 


43 


CALCULATIONS: 

.  See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

_2_. 

z 

C 

+  .421 

+1.079 

D 

-1.079 

-  .421 

E 

+  .421 

-  .421 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

2207-2209 

0.0 

0.0 

-.961 

0.0 

0.0 

-.961 

2211 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2216 

0.0 

0.0 

+  .484 

0.0 

0.0 

+  .484 
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STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  45 

ELEMENT  NUMBERS:  2213 

-  2  217 

2223-2227 

2229-2230 

2232-2235 

2240-2241 

2249-2250 

2258 

2268 


DESCRIPTION j  Horizontal  members  (L^xlyX^-  angle) 
:  ~  AL  2024-T3 


E-109 


PROPERTY  NUMBER: 


45 


CALCULATIONS: 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

_z_ 

z 

C 

+1.079 

+  .421 

D 

-  .421 

-1.079 

E 

-  .421 

+  .421 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

2213 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2217 

0.0 

0.0 

+  .484 

o 

• 

o 

o 

• 

o 

+  .484 

2223-2227 

0.0 

-.421 

-.961 

o 

• 

o 

-.421 

-.961 

2229-2230 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2232-2235 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2240-2241 

0.0 

0.0 

-.484 

o 

♦ 

o 

0.0 

-.484 

2249-2250 

0.0 

0.0 

0.0 

0.0 

o 

» 

o 

0.0 

2258 

0.0 

-.125 

0.0 

0.0 

-.125 

0.0 

2268 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

E-110 


TOTAL  AHt.As  ,  359E+00 

X  CENTROID. .01  STANCE  = _ .42JE+00 

Y  CENTROID  DISTANCES  .A21E+00 

IX  (ABOUT  CENTROID)*  ./7BE-01 

I  Y  .(ABOUT  CENTROIO)= _ .J  7  BE -01 


STRUCTURE : 


Seat  Pallet  75-0010 


PROPERTY  NUMBER:  46 

ELEMENT  NUMBERS:  2210 

2212 

2215 

2218-2222 

2228 

2231 

2236-2239 

2242-2243 

2256-2257 

2259 


Horizontal  members  (li-xlix^-  angle) 
AL  2024-T3 


DESCRIPTION  5 


PROPERTY  NUMBER: 


46 


CALCULATIONS : 

See  INERTIA  program  output  on  following  page. 


STRESS  RECOVERY  POINTS 


Point 

z 

C 

+1.079 

-  .421 

D 

-  .421 

+  1.079 

E 

-  .421 

-  .421 

CBAR  Element  No. 

Z1A 

OFFSET 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

2210 

-1. Q3Q 

Q.Q 

0.0 

<-1.030 

0.  Q 

0.0 

2212 

0.0 

0.0 

-1.092 

0.0 

0.0 

-1.092 

2215 

-1.030 

0.0 

+  .484 

-1.030 

0.0 

+  .484 

2218-2222 

0.0 

0.0 

-.961 

0.0 

o 

• 

o 

-.961 

2228 

-.967 

0.0 

0.0 

-.967 

o 

• 

o 

0.0 

2231 

0.0 

-.421 

0.0 

0.0 

-.421 

0.0 

2236-2239 

-.421 

0.0 

0. 0 

-.421 

0.0 

0.0 

2242-2243 

-.421 

0.0 

-.484 

- -.421 

0.0 

-.484 

2256-2257 

0.0 

-.546 

0.0 

0.0 

-.  546 

0.0 

2259 

0.0 

-.  546 

o 

• 

o 

0.0 

-.546 

0.0 

E-114 
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PROPERTY  NUMBER:  PI D 101  (continued) 


CBAG  208  +hruL  214 


DESCRIPTION:  Y 

Ver+i  c.a.t 

Corner  Posts  (§})  c 
on  Dvvcjs 

Evb-u  ded  Section 
AL6O6I-T6 

Central*  dL 


Y*i 

*  — o.62S-*-j 

D  cL _ i 


6  .  . 

y  Q X- dLcvet+c A  >n+o  jpfltjse*') 


~Z  0094 


Mode 

PI  * 


°  27^  I  1 2d"  o.5oo 


I1  VJr  4 

0.625 — 

C) H  ,  P  cure  NA^TT^AM  ^4res^  CTvct-Jau'f  )punv\'\’^  (e  aX*>o  a  Mode  P<nn*k) 


Bessie  Ortrr <?U v*\ c*/fe  Dircc^oris 
Yec-W  cxrwA.|a^nftev''t^  -jrv  V  VJ»‘U  Wl 

xt  =  o.o  r,  =  l.o  Z,=  ».o 

(\A/lru<.h  c.<rrrc^|a^vi^  *Vtj  X\  )  V3  O')  -VV\e 
CBAG.  ^ 


of^5  NN»II  loi 

V.  =-0.236 


yb*_0.236 
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PROPERTY  NUMBER:  PID  lO  1  (continued) 


CBA& 33o  4-KriA.  335 


DESCRIPTION:  Y*- 

Ver+ica.1  ^-0.625^ 

Corner  Posis  (§])  Ci^ - n- _ _ _ 

on  J - - - - - — 

|Y  (-X- airta+e^  m-Vo  joa|se^r ) 
Evtru  ded.  Section  1  '  ' 

AL.6061-T6  I  I — i - i - r 


Ce.rvVro>  cL 


~z  o-oe4 


Mode 

Pi 


P-276,  ,0  <99  0.500 

rl^  t  i 


I1  27  IF  4 

cure  NA3TT£^AM  ^E  ak^o  a.  Klo^c 


H^jSio  (ZocnrclJ  ncif'e  "DCrecJnonS 
\/^o4"cnr  Co  rvo  joavi  e-v>  'jcnr  V  \amU  be. 

~  0.0  Y{  ~  -1.0  Zf  —  -1.0 

^v^Kv-cJU  ombres |p fl“iA  OV\ 

C.BAI2,  caucd*.} 


3-pVe4-s 


\*m  U  be.  [ 


Ya=  -0.23S 


va=  -1.59 
Za=  0.0 


Xt  -  —  0. 2.36 

Yb  f  “'-^9 

Zt=  o.o 


E-122 


PROPERTY  NUMBER:  Pro  iOi  (continued) 


CBAE  336  +hv-u.  I  ^  2.  2>  3 , 2.94- 


DESCRIPTION:  Y' 

Ver+ica.1 

Corner  Po^is  (gj)  c 
on  Dvvtjs 

Evtru  ded  Section 
AL6061-T6 

C&ntroi  dL 


'= 

©cL - k 


y  C^1_  ^  rec.be  ci_  in 4-o 


~z  0094 


Mode 
Pi  ‘ 


k27t6  ■  ,0^3  o.5oo 

I  I  I  t  I 


T1  27  |F  | 
p-  O.C2S— H 

C,D,e,  F  cure.  NA5TCAN  ^+res.-5  trud-Jawt  | (e  ad*o  a.  Mo^e  P<r!n"t) 


Oj^Se>S  vaJ III  be 
0,236 

Y*  =  -i.?* 


Z„  =  0.0 


X  Basfc.  Coirr^inabe.  Direc-bi  cnnS 
Vec.brr  c^rvw.|x(rv»  en'*t«  6  ^trv  V 
X,  -0.0  Y,  =  -i.o  Z,  -  \.o 

^VA/hi'-cbi  Cffvres^a-rv.oL  4o  Vl^X2.jX^  ** 
CBAQ.  cm-A) 


=  0.2.36 
Yfc*  -i.^ 
Zu  -  o.o 


E-123 


PROPERTY  NUKBER :  PI  D  102. 


IUI 


(X- 

m-Vo  jpcc^eir  ) 


CervVvo  Id. 


CALCULATIONS: 

Tbe  -j^)U  V4A  Cl  <TY\  \A/ I  l\  be  ivnjotA^  4 v  4be  XNEteTTlA 

W-lro  a ra vaa.  -frcruA  na/Ua-cJv  *$  €.cXm?y\  laAr»b^r+i  c  S  Vj  i  11  be  c_oJ(ola  la+edl  . 


£ec.+-<xviqle  Lsc  P"t  Co<rrd-«'na.4e ^  8a<t‘c  E>»rv\ev\S»on S 

i  4^*  — r  .  S/  .  rs  .  i  i  . 


0.2.66 


0.579 


0.71  5 


0.04-7 


0.313 
0.  313 


0 . 266 
0.047 


0.2.50 


0.500 


0.500 
1.  406 


3.406 


1.750 


6j 

I  o.53l 


0.034 


0.034 


0.437 


0.531 

0.094 


0.199 


0.094 


0.437  I  0.094 


0.094 


**  Z.  corret]pcv\J *,  4o’X’  in  4he  INEV3.T1A  Pro^y-cun 

+?  Keqa4-ivc  A  rests 
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PROPERTY  NUMBER:  PID  102  (continued) 


CBAK  34-2  +W  344 
CBAR  340  44»ru.  350 
CBAI2  3  54  +hru.  356 


DESCRIPTION: 
Ver-W  ca.1 
Po^P*  @  — g.?9 

v//  one.  f\o.nae 
(et|)  Channel 
on  £ 


Y  cUVea+e^ 

j  i*n+  o 


_r _ 

o.iee 


s.tzs 


-+  - 


Cen-Vvo»dL  , 


1.406  0.094  „  |4|  5 

?. 

o  <n 

0.500  «- 

i  i  nr 


LK^6 


+  E  191  _  *1  3  I 

C)D,E  axe.  f>lAS"TT2AKl  ox4^2*vP  ^jrtnf £ 


3CL5J.C  Coof‘ck*'‘a4'e.  DiVec.-Kor»s 

N/ec-farr  Corvi^Jff^ev.'bs  4rr  V 

y1  =  o.o  Y,  =  -'-o  Z,=  -'o 


naj ill  be.  ’. 
Y  =  0.143 

A  a. 

Y*  -  -»•»  + 


Yk  =  0.143 
Vb=-l.34 


=  o.o 


2k  -  o.o 
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PROPERTY  NUMBER:  PID  102  (continued) 


CBAI2  345  4-hr*  347 
CBAG  351  +hru  353 
C  BA  6.  357 +W  359 


DESCRIPTION: 
Ver-W  caJ 
Poets  <§)  : 

w/  one.  aunag 

(S^)  Ch Anne  l 

on  DwjS 


j^-f-  0.62&-^-j 


Y  ^X~  oLiYccf 

i  in+o  Joa^er  ) 


I  -Hat8j-*- 


~+  r- 


CcrvVvoid. 


1.406  0-094- _ 1*1  5 

r  T  i! . 


C|DiE  act  NASTT2AK1  «Vve<ss  orxt^L*-'^' 


lkjj 

+EI  Si  23 

| — < — 0.625->—  0,18  -* — 


X  Basic  Cpord  lYct+e.  DivecKon^ 

VecW  Corv\|pc-ner>+<*  ^trr  V 
X,-o.o  Y,  -  Z,=  »-o 


Y 

is  VII  U  be.  ; 

V  ^  —  —  o.  t  43 


XL  ■=  “  o.  143 
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PROPERTY  NUMBER :  PTD  103 

ELEMENT  NUMBERS:  C.BAR  2.68  +hrw.  2.7I7 

C© AC.  300  4-Virv.  307 

C  I3A(2  2ETIj  254--Hiv-u  '2.S& f  2S’<94-hv~u  260^  2-S2.4+i^*u. 2.64- ;  2S7 
_ C6A12  360  ^  362  ~Hiru.  364-  j  3  6  6  4-hru  368  ^  310  •Hitu.  37 2. )  37  5 

DESCRIPTION:  Y' 1  , 

C«rr>wAttgle»  (x-«U-ec.+iA  i'«V.  y><M>«r) 
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o.iayiy2  c  f— r -  - - -j- 

AL2024-TB  |Y  A 
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— J—  - — 2 
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c,D,E  axe.  NASTRAM  <e+v*ess  <ncfjaxd-s 
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The  -j-ljH  (run  itA'TnrnAi».h  <rv>  ||  he.  iVi  j^cd"  -fo  "H^e.  £N  E  C.TTA 
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PROPERTY  NUMBER: PI D  103  (continued) 


Orie^vKx/ln  cry\  oj-^  B *£UTA  £l  “L  NA/.r.'t.  Ba.5 1  c.  C^nrcdl  \n  a\ £ 

^Vurur*  Belova  fir  : 

CBAI2.  2.68  A-Vv^.  2.75 


DESCRIPTION: 
Ccrr»£/r  Aviles 
©)  cn  Dv/a  5 


(X- «Uve  c+c.  et  t‘rv  4*e  jo^jop-r.) 


O.WViV2 

AL  2024-T3 


C  endvo  i  dL 


Node  Pt 


C,0,H  cm'C  NASTKlANl  CJvVCCC  c-wA  jxt-cf  s 


0  ca-S 1  c.  Cjoo  r  AA r»  a-t-e  D  \Ve  cJn  or\* 

Vet-Vr  dorvi  joc-n  exn"fcs  -jtnr  V 

x, -  ».o  y;  =  o.o  z,=  -\.o 


<5>  YW 


i  1\  k' 


V  <».  -  0-0 
Y*  -  0.425 
ZY  -  -  0.425 


Yb  =  0-0 

•  Yb  *  o-42S 

Zb  -  —  0.425 
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PROPERTY  NUMBER:  PI D  103  (continued) 


Jp  B fwv.  w,  r."t.  Ba'Si'c  Cunrr cUV«*4e 

»£  5U-TVCTH  lo^lerut)  -pnr  ! 

CBAfc.  3oo  -Uv  rxc  3o7 


DESCRIPTION: 
Corner  AvA^les 
(2D  crn  Dv^q  5 


o,\ayav2 

AL  2024 -T 3 


C  tndvo  i  dL 


^‘^'•ec+C^  i‘r\4-o  jpaL^Pr:) 


-| - * - ^ 

-z^-  Mode  Pt 


C|  D  |  E  curd  NA5T‘G.AKJ  -ci rccC  <ru^-|ajrf5 


3cx-Si‘c.  C.00  reU  n  a4e_  "Divee-Ai  or>i 
VV«c.4nr  c<?vw.|p^rn.e^'t’$  •j'SY  V 
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Y  =  o.o  Zi  -  — l.t 


>  jpe-W 


ill  We..’. 


x*  =  o*o 

Y*  -  -0-425 

=  -0.425 


X]c  ~  0.0 

Yb  =-0.425 
2  k  —  -0.425 
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PROPERTY  NUMBER:  PI  D  104- 

ELEMENT  NUMBERS:  C  BAS.  2.76  4hru  2S3 
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PROPERTY  NUKEER:  PID  104  (continued) 


Or  l&r\\-a.^n  cm  *P  6*  <a^w  El  &+wev>  -b  vu.r.’t.  Bc*_sic  Coords  v^oi4'e 
'3lj'3+e4vi  l  5  ^Wrurn  b  e)  «\w  *^znr 


CBA12.  2"76  •fKrw.  23  3 


Y 


X*  =  o.o 

Y  =  -  O.  294 

1  A 

Ztt^  o.o 


0et.5^<  CcrmrcUVi  !0tVec.4-i\rn<s 

Vec4-mr  Crva|i0vevv^s  cfp  V 

X,  -  —  l.o  Y  -  o.o  "Z,  *  l.o 


Xb  =  o.o 

Yb  sr  -0.204. 

o.o 


PROPERTY  NUMBER:  PID  105 


ELEMENT  NUMBERS:  CBA2  312 ,  313 


DESCRIPTION: 

l2oo-p 

( )  or\  Dwj  S 
0.12X1.00  XI. OO  XI. 50 
AL.  2.02.4-T3 


y' 


Cerrlvo 


A*vec+e  A  \y\-\v  joajaer) 
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- 1 - • - 
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\ 

&■,+ 
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. s 

-  0.12 
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-< — 

y  -Z' 

CjP)  E|  p  ewe  NASTRAK1  ss  Ou.P|iu.'f'  "Pan  rA-s 


CALCULATIONS: 

The  -p>H<rwhrg  iryrrm*.-h  en\  \will  be  im |a4rf  4z>  +Ue  XNlEft-TlA 

jsro2y"CL/rv'  V'jVu'c.Vv.  vw  »*H  caJ  tw!  5CC.4»  cta  b-re  ji  e-r+x  es  -^nr  -j-bi 
Otbove  c4uw e ei  rvie.rvxb&A'-. 
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0.0 
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PROPERTY  NUMBER:  PID  105  (continued) 


Or  I'ert-hst+n  oy\  B  ea^v\  El 4-s  W/,  r  ,  *fc\  0d.5  i'-C. 

Cocnrd  i v\a4-e  i-s  shawn  beJ®W  -p-r 


CBAI2.  312,  313 


DESCRIPTION: 
l2oo"p  Ch  c^n^e.  I  S 

on  Dwg  5 

0.12.X  1.00  X  1.00  XI. 00 
AL2024-T3 
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Ya=  0.0 


Yu  =  0.0 
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PROPERTY  NUMBER:  108  (continued) 
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CBAta,  30S;  309 

DESCRIPTION:  I y 

Lepl-  Tojs  Corner  Y^l 

4  (ii)  oK»  Dwff  t  /  Me 

0.IZXI.5X,4  ^ch—  .-Bo-p- Kjg|^  F 

al  ^oa-{-T3  _  ,  . ,  t-  g  rr: 

Cen+roid  +1  » 


»V*4z> 


o.ie 


C)  Dj-E.  axe  NlAGTC^Avl  Stress  Oir+jou-fc  £oiV>' bs 


Ba.5i’c  C.00  r  cl/i  n  a+e  Dt're.c.4-1  on^ 


V  c_t>rv>|Dor)e^t4'<= 
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PROPERTY  NUMBER:  PID  10  9 


ELEMENT  NUMBERS: 


C BAP.  404,  405,  40  8  PLv'ia  4-'  I ;  4-\3j  41 5)4)6 
419,  42.0 , 441  ,  423,  425,426 
426,430,  431,433,435,436 


DESCRIPTION: 
Dia^tfi^aA  Brw.o'Vnj 
■pOT~  Xvo+’<yrrvAecLva4e 
Ba_tj5  desujwate  cL 

©@ 


0.12X1.0X1.0  dyA^'es 

AL  2024  -T3 


Node 

Pt 


Cer>4roi  dL 


\.L~  _  It  " 
Jj>f  ’ 

0,50  0,401 

j  1  1?  1  t 

c 

— >~0.12  — < — 


0,0,5  cure  NA*=TI2AM  “Stre^  <rw+|cuji'f  Jar-in-ts 


CALCULATIONS : 

TKe  i»N^rriv>a4iern  \nIII  be  iw^u.4  4»  4be  INE6JTIA 

j^jro^mvw  wPu  -C-ta  vs/ 1  H  cj*\  cjlkA  a4e  sec,4\<jvi  j3/r<j|?e>rWe£  'j'znr-Hrfe. 
ab uvt  c4ujt e <A  Tv\ewbe*-, 

t2ee46Lv»d\e  Lot  Pt  Oo-uy  d>  r\  a.^  c.  $  Diwwis i’irv\s 

W».  -Zl  v't  Bl  HC 

1  0.02  0,0  0.12  1.00 

2  0.56  0.08  0.6©  0.12 

^  3  0.06  0.401  0.12  0.194 


4  N  e^a+t  v  e  Av  g  a. 
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PROPERTY  NUMBER:  PID  110 


ELEMENT  NUMBERS: 

CBAft  310.31 1 


DESCRIPTION: 

gfaht  "Tojo  Corner 
(55)  on  Ov,3 
0.11X1.5X1.5  4 
AL  2.024  -T3 


— 4o.876 

t  cr 


Gerrhroidl 


B  a^e  MA5TC.AM  <3+ress  Outfoirt  Pcnv>4: 


CALCULATIONS: 


“p^ie-C,  ||o\A?  ma  t*v\  ovi  \ajH  I  foe  ?  ^urf"  4^  4-foe.  XW  Bt2m  A 

SA/fo><^h  \N\W  <lo\  <uaA  oA~e  -5eo  4~T<rw.  |sr2>  j?eyr4Ves  +H^e. 


<aLon/e  iAAeAA*Ioe^. 


12ec-p£MAaile 

Mo. 

BflL^  t'c 

Be 

Di’vw€>i*i‘on$ 

Hc 

1  Ptr  G oorcLVia' 

*  ^ ;  Yj 

i 

0. 12. 

1.50 

1.44- 

0.0 

2. 

1.38 

0. 12 

0.69 

1.38 

3 

2.53 

0.06 

0.380 

1.30 

\\  tt  I  "  /»  _  _  i 

^  ~2L  cjf~rre *3  jpffv.  J  X  in  44ie.  XNEE.12.~n  A  p/noanai 
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INERTIA 
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PROPERTY  NUMBER:  PI  D lit  (continued) 


Or iev\4o4f<m  o-p  3ecwv>  Etawiewt  \w-  v~.  4 .  3e*-s*c-  Caw cL* *o4e 

\^>  ^Vuru/w.  b-eA  ffui  -jo  r  * 

CBA£  443,444,  461,462.,  4s6  4hv-u  46#  ,4-72 -IW474i^4  • 
4 "78  4b  rw  48r  , 

£b)  C 13  A 12.  463  4bru.  4C5,  46944m*.  471  ^  4*7'?4bn\.  4”77  j  cu*<A. 
4S>2-4bru  4S  ^7 

DESCRIPTION:  ,  v 

T"!  amr  ChcumeJ^  ^2~3)  ,A  ~ 

cm  Dwas 

'J  ai2j— • —  -»-|0.i2j-*- 

e.av  i.oyi.oxa.o  cl  •  I  1  e 


o.»2- v  i.o  y  i.o  ya.o 
AL  202.4-T3 


Cejrvbro  i  cL 


ri 
1.00  , 

I-  -^1 

t  1  I 


^X'-  ^-r  ecfecA.  m4o 


0.12.  I  2 

T —yC 

- -A-  Q..OO 


V, 

VJod  e 
Pt 


— » — jO-tZl— • — 

I.  E 

m 


f  a.1 


C-)  D,  E,  T=  cure  K1  A'5'T'ViA Nl  ■*a3cre.‘z^>  Ou.4^xu4  pcK..v\4s 


Ba_5iC  Cod  r  dU  n  a4"£. 

^  f  0„,c 

-l  D»’rec4-»  ov>$ 

'C-oard*  n  o'ta. 

"DfreoVn  on  5 

.  .  6b - > —  Y 

S/  'O'  '  /A 

X  - 

V  evi4-s 

V  Crvw.  Ja^rW  £4^4^ 

x,-  o.o  v,  —i-o  Z,=  1.0 

X,-o.o  V,  =-bo  Z.’i.o 

vam'U  be. 

0^^e4^  vmJH  be  ', 

Xa  =  0.0  Vb=  00 

ya  =  o.o  ^-o.o 

II 

0 

0 

11 

a 

0 

Ytf  =0.0  o.o 

ZG  =  0.2.94  Zb=  0-2.94 

Z«  =  0.2-94  Zb  =0.294 
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PROPERTY  NUMBER:  PID  112 

ELEMENT  NUMBERS:  CI3A&  206  4-hwu.  2.g<2> 


DESCRIPTION: 

(5)  Aw^le^  in 

‘Side. 

Paur\e.\ 

0.125X0.65X1.0  1 
AL  20  2-4  -T3 


if 

0.125 

CeivfvoidL  ^ 


y.  *  -  dU r  e.c.4-e.  d  m4-o  ^ajae-r 


-4  £- 


Nlocte  Pt 

. -► 

z 


0,125 


c ,  D ,  E  cu^e.  NA^TlSAN  ^4ve©s  Ou-+js>u.-L  "Pts 


CALCULATIONS: 


T"h&  -Collovjt'mj  \v\-^&r-rr\a.lr\or\  v/<*s  infsu'fc  ”t<3  "bhe  XNE 
^noora-m  wV\\'c.U.  coi^^e^  5&c4-t<n\  |p MrtfV©v*4\««  *jrv‘ 


eiemA 
v  -Hve 


<3t-b<we  wewber, 


£e.cA-cuv*  a  \  e 
Mo 


a.ei‘c  Dimwi^ions 

Loc  P*b 

BC 

He 

*z; 

0.125 

1.00 

0.5SS 

0.525 

0.125 

0-263 

o.o 

0.  8"7S 


~7  &o  rfe^  \pov\d^>  4 «  X  in  I N  E  12_  1 1 A  'rKt-rv' 
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APPENDIX  F 

ELASTIC  PROPERTIES  AND  ALLOWABLES 
FOR  ISOLATORS 
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Presented  in  this  appendix  are  the  results  of  experi¬ 
mental  tests  in  which  the  isolators  were  subjected  to  tensile 
loading. in  order  to  determine  the  spring  constant  and  allow¬ 
able  load.  The  results  are  shown  in  the  following  figures. 
This  information  has  been  obtained  from  tests  by  Air  Force 
personnel  and  is  documented  in  Reference  4. 

An  examination  of  these  curves  reveals  an  allowable  load 
of  approximately  5,000  lb.  in  tension. 
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